Photoemission data in which the signal from the first atomic layer is well resolved from that of the bulk are used to determine accurately the kinetic-energy dependence of the inelastic-electron mean free path in the alkali metals. At the higher kinetic energies, the data are in very good agreement with the theory of Penn. Below about 10 eV, the mean free path in the heavier alkali metals drops markedly below the theoretical values. This is attributed to electron decay processes involving the unoccupied d bands.
INTRODUCTION
The electron inelastic mean free path (MFP) determines the sampling depth in photoelectron spectroscopy. This is an important parameter in the interpretation of vacuum ultraviolet and soft-x-ray photoemission spectroscopy data, because in many materials the MFP drops to values close to the interatomic spacing for kinetic energies between 10 and 60 eV. In this region the photoemission signal comes from such a small number of nearsurface atomic layers that the signal from the first layer alone may well dominate the response. Although a great deal of effort, both empirical and theoretical, has been devoted to establishing the general nature of the MFP, there is relatively little experimental information about the MFP in the simplest of systems, the free-electron metals (Al is a notable exception'). Theory shows that in these metals the MFP is simply a function of the conduction electron density and that it has a similar energy dependence in all materials.
Measurement of the MFP has generally been based on the growth of overlayers of known thickness on a chemically distinct substrate. ' In order to obtain quantitative information about the escape depths, the data were analyzed by least-squares fitting with a common lifetime width but distinct bulk and surface singularity indices' in the Doniach-Sunjic 
